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mSE# 2004-3037465 



#M2 0 0 3-3 7 7 1 1 9 ^--J : 



1/ 



1 1 



a^^A2B207 (iit. m^&mm7tmAit. La. Nd, S Ty!)-Ci>mmx:h7umx- 
*19. m^m^TumB-d^^ TI. S i, Nb, Ta;J^^^{m^7n^-eab'2.) 'Cm^ft?> 

^^^X 2 YO 4 -eS^aS K 2 N i F 4 fllit=^^1-:|,a^!|^=£-±#t LT^tri <h * 

m^^S r 3T i 2 0 7X{±S r 4T i 30 1 0 xm^fi^m^l^ir^i^t VX-^tfCL 
^Xi^-oX. 

a T a O 4 X^^ix^m.m.m^^^t LT^tr^L t ^mWit-f^bm^^-T^ 

M^M2 s i 04 (^at. mM7tmmt2m(D^mim) x^^tc^b^^) \£>mm^ 
im-^m 8 1 

m.^^ (MM' ) 2 s i 04 (iit. m^Tcmu. m* t4v*-rtt^>2-fiiii<D^jg7n^) 

lil^ifl 1 0 ] 

lrf3«fe^M;6^ MgXfiN i-eabl9. HirIB«7C*M' Ca, Co, Ni, F 

e, Mn:^^^mm^^^m7cmx^^::t^^tt^mm=''-r■^ >^##o 
im^m 1 1 1 

'^it^-^tim^m^^^tLx^tf^it^wwitir^mm^-T'^ >^umo 

tHwEi^ 2004-3037465 
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2/E 



m^m 1 3 1 

frfB]^'ffct/5{>^ Sr4Nb209^ Sr5Nb4015. Ca2Nb207. YNbO 

im-^m 1 4 ] 

tiriBa^^X2 Y0 4T-*$tL;SM!|^Olt^7n*X7&^ Pr, Nd, E u (^V^TtL:*^ 
X$)n. B«ffB«fi£7C^Y7&^ N i -e*-5»c:i:^#mi:-r>2>itf%=?--r^ >^^*t*^-o 
[If 1 5 1 

m^^L aTa0 4■e^$^^^ffi^^^OL a^. A 1, V, C r,. Fe, Ga, Y, R 
h, In, Ce, Nd, Sm, Eu, Gd, Dy, Ho. Er, Tm, Yb, Ln-^^hM 

iffi^^m7cmx'm.m:Lx:^j:^m}&^^^^t vx^tf^Lti:!^WLtir^m^.^-'r^ > 
m^m 1 6 1 

T}i^i!jv±m^mtTatT(f-h^j:^m\:m^±i^tLx^t^;it^s^Witir^mm=i- 

1 7 1 

■mW^itm-h^. Ca4Ta209. Xt±B a T a 2 O 6 -^ab-S c: t =Sr#|gfci:1-^i£l^=i 

im-^-m 1 8 1 

3;&^<bl5. *5j:l>n 7 c^v^-f 1 ^lw|5moa^J^5j>*^Mtf*^'2> 2 S^Jii. 

:t3itF3y6-^ 5<OV^-r;}x;6-i:^i;|a«<^a^«^>d-^^{m^ 1 tt»Ji^±0# 
^i:x 1 S^i-ib 1 5s :feJ;tn 7 0V^-rtt:d>i:^t^I2«oa^t»:*»'bS{ftiS IS 

ltt^«2 0] 
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1/ 



mm^m 

[0 0 0 il 
[0 0 0 2] 

mM^mti^l 4 0 0*C) Tb^h^m-r^fzib. Uffu<om'mKiimi^.^ --r ^ (Thema 
1 Barrier Coating: TBC) >ilm$^^TV^;^,o Z-COmMi^-y- ^ ^ ^<OVi^h\.X\t^ 

10 0 0 3] 
[0 0 0 41 

ig^rr-x-f >'i^i-^*. l^za«it*t*l-i: L-Cfflv>;|>l^<^i/;V3-Tt{i#-a^ (Z 
v';V3ziT) T-fflv^ibtL;&o 55;^?^'b{f^S'fb#J=£rY^JinL-Cv-^v>^v;l'3:^T (ZrO 

2) -eti. 

-lOOOt: 2370 'C 

yj^mm't^^it^'^tzU^^^'[ti^)l^^^rX$>^X i> . -MM-^Wmi^m^J: h X/K^^U 
[0 0 0 51 

v';V3^Tl'<t;^^M='-T-'f ^^^t^i: LT. La2Zr207 =Sr {i C i6 i: 1" ^ 31 
^XmXii. La2Zr207»i. |^^S^^;6«-:^;V3-TO-?-*LiU) ^>/h$v^C t . tjt 
Spk-eafe'&ii^tLTV^^o L:6-L>Sr#ibL a 2 Z r 2 0 7 Oi^l^Si^li v;^^-TO■?-:l^ 

^0 t\^^^mm^fk^xy^^^o 

mWf^Xmi] #^¥8-0 7 4 5 0 5-f-^^ 

mW!r:Scm2] 1 0- 1 8 3 0 1 3-t<2r^ 

[#ii=:5:i^3 1 10-21210 8-^<2r# 
mWf^:Scm4] 3-n >7/^•^^K^I^0 8 4 8 0 7 7-^ 
[#K^5:m5l *H#«^^6 1 1 7 5 6 0-f- 

lUiE# 2004-3037465 



#M2 0 0 3-3 7 7 1 1 9 : 2/ 

[0 0 0 6] 

[0 0 0 7 J 

lliM ^ JSifc-r ^ 7t «6 O^^J 
(0 0 0 81 

[0 0 0 9] 

'?-LT3p:%^#p>;a^ jjffiz^jg-e^^ 1 4 0 or j; ^; ^>]^v^M*^3f -ei-S/iit^ 

Yi)>hffk^L ftni;^^^ {i^j^B^H^it i.m X. (dra^^ A 2 B 2 O 7 "C^? 

2N i F4«it^S r 3 T i 2 O 7%^. S r 4 T i 3 O 1 0 (Oi,<r>^ ^hKit^ 

a T a O 4 xm.^ivh ii<D\,Zii\^xmt^'^i^-^mfz L#-5) t ^I,£tJ LTto -e^f^ 

[0 0 10] 

mUmM^A2B 2 O 7-e^$tt^^n:r;^:^^ h*^'bM^Lfem^«r^-r<&:*:^WO 
ii^n-tr-f >ir##{Ci3V^r{i. "iria^^TG^Ati. La, Nd, S r <7)V^-f;}x^^J; t} 
^*?$tL. ItriB^^Tn^B^^T i , Si, Nb, T a <7)v^-ra;0^ J: CI 
t Lv^o ^fih<D7i:^^m^^h::tx^ i^J^^-TizitLX^BM^ii^iz^ < . ^O^o^-fs 

hizx ^mm^fix\^^^o 

[0 0 11] 

^ ^12X2 N i F 4«3t^^L> M^X 2 Y O 4 "C^^ tt-z>:$:^^<7)Jg^3 - x 
-f >^^*t*I-lC^v*T. *&ia«^7n*X{±. L aX(±S r t ^ti, ^^7C*Y(i. N i Xii 

[0 0 12] 

s-r'S^^ ^i'i(o<Dm.)&mi>^tbmi^M2mm&^±<om.^mi^^itLfztLx^^ ^(o 
{i^tLt>^r:S'^<bL7t#ii4tc. m<o%m^mm\^tzt\^xi>^ 

ffiiE#2 004-3037465 
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[0 0 1 3l 

ttz^mm^'M^^^ii^tz^W:. :^^m^himm^M2 s i 04 ^>L<{i (mm* 

) 2S i04 (fztzLM. M' ii2m<D^m7tm) T'^$ tt^ V if ^M^^^ ^ o 
W ^^Ca, Co, Ni, Fe, M n ^> hMi£iX^^m7cmx- :h (Ditmt L\^^o ^fi^ 

^^7c*<55 9*>-e^>. Mg. c ait^±mizit-<m^i>^mx^^o 

lO 0 1 4 J 
[0 0 15] 

^^iz:^^mizis^^xnn^j:^mzm^-m^iz2:'^xm^mLtz^tih<oi^mi. 
Lxm^^xi>^ ik^<ommm^xmm-r^n^^t<7)mz^^Hi^ ^(o^mm^^. i&^i^ 

[0 0 161 

tfz:^^m^hii. ^^zmmL fzmm^-T^ >vt Lxum^j^ufAt tro^^^r^ 

^-hik^hmiWH^^WtLX^tsi^Pt. :S:U^'a^^L aTa0 4-e^$a^a^%(^L a 
Al, V, Cr. Fe, Ga, Y, Rh, In, Ce, Nd, Sm, Eu, Gd, D 
y. Ho. Er, Tm, Yb, h xxii-hmmx^h^mTtmxm.-^LXik^b^mS'k^^b 

tT-^tp##. ^xf\,z^ T ±m±mhT a ti)>hi'£^m.itm^i.'W-t\^X'^ijU^ 
\z^\^^xm%z^^^mfz t#<i. ^ t ^^j.Lfco 

[0 0 17] 

±Mr)v-fj^}±m±mi>'L<\t^±mimt-i^h tt^hik^mimt Lx\t. s r 4 n 

b209. Sr5Nb4015. Ca2Nb207. YNb04. L a N b O 4 vi-ibjli^ 

#i:LTti. Ca4Ta209s XtiB a T a 2 O 6 S tv>i t ^ML/Cc 
[0 0 18] 

yvmMz^\.^x\t^ mwm^Ttmxifi^ Pr, Nd, Eu<??vv-rtt;d»-e* 

[0 0 19] 

{iiffir±«7C^i:N b t ;5-f>^^m'fb«^. a^^L a T a 0 4 ^-Sa^^O L a '^'ffe 

<^^^7C^'C««IL;tm^tj. S-iy^C a 4 T a 2 O 9. BaTa 206 {T)V^')±m± 

{±. :5fetc^«L/iM^A2B20 7 H^rfe^^^TC^Ati. La, Nd, Sr;&-«b 

^jfa^7n^"e*«9. Hlrfe«^7c«B3&^ xi, si, Nb, x a>6-<bS{ftL^x«-c^ 

^) T-^$^x;SM^J^^ a^^X2 Y04t?m$tt^K2N i F4lijt?:^L. IJIfi^^ 
TC^XtS^L aX{±S r-e^f), «^7C^Y^«N iXfiX i T'^-Smj^ife. &^^S r 3X 
^niSrS^*^ r 4X i 301 0-e^^tL^m«. :S:?/a^^LaXa04T?^$tL-S 

Mmt^^itx.xi,^ mW'.^-T^ yirMmt\^x^m^zm\^^^^ti)^x^^o 

[0 0 2 0] 

^jz. :^^m<om^umi. ^\zum<r>:;^^m(r>imt^-7-^>'^up^^m^^timWi^ 

aiiE#2 004-3037465 



#M 2003-377119 ^~>? : 4/ 

mommm.'&L k i> mtt. m.wm <D^m tcit x. ^ mm^^M^mmir^ ^tif^-v^^o 

[0 0 2 1 ] 

(#IC«^7C^A=L a, Nd, S r t?*»9|»^7c;*B = T i , Si, Nb, T aX'^^ 
m^!^) > i:^cm^^X2 Y0 4TS$tL^K2N i F4#it^^-r'Sa^tf (JRptC^^ 
7omx = L a. S r -e^J). «^5n^Y = N i , T i . t/cS r 3 T i 2 

07^ Sr4Ti3O10. ^^^^liL a T a O 4 "C^^ tL;2,&^i^, $ ^ti>!:tLib<^a 

[0 0 2 21 

tfz:^^mi<'Xivi£. «^M2 S i 04*);5)V^(i (MM' ) 2 S i O 4 T'^^ ^i" 
V e>'M«dt^^>o7tm^tf (#{3. «^7nSM = Mg, Ni. JSrfjtficm^TE^M' = 
Ca, Co, Ni, Fe, MnX^^^m^) LT-^^T'V^^ i t T% l^m<DV 

[0 0 2 3] 

. tfcti. a^^L aT a 04-e^$tL-sa^tK^L a*-. Al, V. Cr, Fe, Ga 
, Y, Rh, In, Ce, Nd, Sm, Eu, Gd, Dy, Ho, Er, Tm, Yb, L 

[0 0 2 4] 

[0 0 2 5J 

\mm\ 1 ] 

^ r^-ir.Sti-#J i:II^tmTV^;5,o :$:|Slggiw:fev^T(±. ^(Om—MM^n'^. igB^^ot 
(m* : "httpV/www.nistep.go. jp/achiev/ftx/jpn/stfc/stt009j/feature3.html#4-0" 

, m^^mm 2 o o i^i 2^-^, :s:a5#^« i^^wmmm^m 

[0 0 2 61 

^fS^^A J'ov^r^ftL. a^^Nd2Ti 2 0 7, La2Si207, La2Ti2 
07, Sr2Nb 207, Sr2Ta 207, Sr3Ti 207, La2Ni04, La 
T a O 4 T-^$^x^mfiS;!^t:^^L7to 
[0 0 2 71 

aiiEi^ 2004-3037465 
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^-v: 5/ 



-f. -r^r (o^X'M-^ o T v> c: t $ o 
[0 0 2 8] 

^v>-t?. ±|B#|^>N-=S: 1 4 0 0 rX'ML. 4 X 4 X 1 5 min<^#tfet^ 

#«:^ffiLT. ^P5i^«:«!l5eL/Co 1 0 0 0 *CtC:feJt-Sl^ll51^<^'IS=Srm 1 ic^-to 
*3ibic#i: L-C3YSZ (3mol%Y203-Zr02:-f';'bU TU^^^^t'J)l^^ 

[0 0 2 91 





[X 1 0-«/°C] 


3YSZ (it^*r) 


9. 92 


N daT i 2O7 


10.01 


L a sS i 2O7 


7. 97 


L a 2T 1 2O7 


9. 60 


S r zN b zOy 


10.77 


S rgTaaOy 


7 . 9 3 


S r 3 T i 2 0 7 


11. 9 9 


La zN i O4 


13.98 


L a T a O4 


5. 33 



[0 0 3 0] 

f^S!iL^t^«-0 9t>. Nd2Ti207, Sr2Nb207, Sr3Ti207, La 

2N i O 4 Ki5\^^xmm^^-^^ 3 Y S Z (D^ivX ^ LTv^;|,o ^KD^tli 

[0 0 3 1] 

Nd 2T i 2 O 7, La2Si207, La2Ti207, Sr2Nb207, 
Sr2Ta 207, Sr3Ti207, La2Ni04, L a T a O 4 llov^T. 140 

o 55:^Jfci^*ti:L-C3 YSZ^^I^fe^^O-jl (lOOOt). IfcmiS) 'i>^'=ftci5lR t:feo 
[0 0 3 2] 
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1^2 1 





i\Nym K] 


3YSZ (Ifc^) 


2. 2(100 o°c. -XU^) 


N d 2T i 2O7 


2. 57 


L a 2 S i 2O 7 


1. 68 


L a 2T i 2O7 


2.2 8 


S rzNbzOy 


1 . 7 4 


S r aT a 2O7 


2. 99 


S r 3T 1 2O7 


5. 64 


LazN 1 O4 


2. 66 


La Ta04 


2. 1 1 



^-v: 6/ 



[0 0 3 3] 

*t|Jj-0|fe<S^^A tJtSC^ 60TOSWT5gL. ^^Miijg 

Tfcjm^^-g) (Lex; (1/T) ) 7^:i6> ^^^y^:^<r>^^^ (1) 3^{±. TIB (2) 

[0 0 3 4] 

AocC-L-v ••• (1) 
[0 0 3 51 

A =A • (C • L • v) /T • - • (2) 
[0 0 3 6] 

^2 llJitf/iN d 2 T i 2 O 7, La2Si207, La2Ti207, Sr2Nb2 
07, Sr2Ta207, Sr3Ti207, La2Ni04 O^^ES^ti^zS (~ 3 0 
OK) T'Sl5cLfc>It-e*>-2.o (2) ^tC<ttttf. C:^^^,<D*^•J|4<^1 0 0 or (1 2 7 3 K 

) \z^\^:k>miiMmtm.'iELn<r>m.<omi/ ^\^^£^^tii^^'^'^^^o o o o'ctr 

^3 Km-fi^ 0 i^. ^itLh<7)Um■<o 100 0'Ctc:t3tt^^<E^^(±v>-rtL^> v;i/3c^T 
[0 0 3 7] 
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7/ 



[*3] 





1 0 0 0't{Cj3ltS«l^fiae?g^ 
[W/m K] 


3YSZ (tt®*t) 


2. 2 (1 0 0 0*^. XiIRM) 


N d zT i aOy 


0. 6 4 3 


L a 2S i 2O7 


0. 4 2 0 


L a zT i 


0. 57 0 


S r 2N bzOy 


0. 4 3 5 


S r 2T a 2O7 


0. 7 4 8 


S r 3T 1 2O7 


1.41 


L a 2N i O4 


0. 665 


L a T a O4 


0. 528 



[0 0 3 81 

1 J: tLff L a2Si 207, La2Ti207, Sr2Ta207i3j;?/La 

<7)i&mi^m^ ^mwi^i-ztt Mmmmmit ^m^fzi(>. mi izmftz^o-m^mm^um- 

[0 0 3 9] 

a c) m\xrn&v(D^tm^ft^^Xr(r> (3) ^T'^$tL-2,o (3) ^4". a {±^1^3i^> 
Kti^^g^li^. Y\t^»^. ^x.#:m(±-7 h U i^X. ^x.^p{±«i-'&*a-e*>^o 
[0 0 4 0] 

ac= (a p VpKp + omVmKm) / (VpKp+VmKm) • • • (3) 
[0 0 4 1] 

^fz^n.'kM<om=Rm'^ (Ac) fiMaxwell-EuckenO^iiiq^tm^i^TO (4) ^T-*$ 
tu;2,o (4) ^"l^. Aliit.is*^. V{i#:«55-$. ^x^^mii-r h 'J i^x.^p{i^ 

[0 0 4 21 

Ac = Am |H-2Vp (1-A m/ A p) / (2 A m/ A p + 1) I / |l-Vp ( 
1-Am/Ap) / (Am/Ap+1) I • • • (4) 
[0 0 4 3] 

\^^tmyL\tm. 1 . 2 ^hZT^^Lfz^mmmHSL {mk^m^) *t^L aTa04 (a = 5. 
3 3 > A = 2 . 11) ^■^n<Um.'&. mmf^^m n^X-^^ Sr3Ti207 (a=l 
1. 99. A = 5. 64) \,zW.^i\:^^:ht^^o 1-^^*,S r3Ti 207^vh'Ji? 

L a T a O 4 'J-^Jn-T'&'rati-'&o LaTaO4=^10vol %^in-t-'2) t icii"^ 
^Vp = 0. l.t^SrSTi 2O7:feJ:0^L aTa0 4O#:^»5¥tt^ti-ea-e'tLKm 
= 146. 7.Kp = 213. 6-C^>^o 

^fih(Dwm^ (3) (4) ^tc^ftx-r-sfc. 

(3) ^J; 19 a c = 1 1- 0 6 

(4) ^J; «) A c = 5. 1 1 

t^r^o Ac = 5. 1 l»±^zai^^S^^-e*;S;6-e>> 1 0 0 0 'Ctr:fett'2>l^1S^{i*5j 

miE#2 004-3037465 



#0 2003-377119 



[0 0 4 4] 

o -f-LTii-eti, -fi^ilfc LtS r 3 T i 2 O 7 t L a T a O 4 ^r^-^^fct-^Jir^'Srtf^L 

t^^oT. ^li5«tr/2lCjiJf^c*t*l-=^2m^*'2)VM±-ettJ^±%^'fb$-ii:^^*t#^>. & 

[0 0 4 5] 

[^J&^J 3 ] 

M g 2 s i 0 4 (±. mmum-t lx i cmi^'^^-^y ^- v^om^^ • m%m^izi^m $ 
^<Dmm^^^. t-rMg2s i o 4 fj:hmz^(Dmmt^miz^^^xm^Ltio 

[0 0 4 6] 

Mg 2 S i 0 4 {±»iSForsteritei:II?(m. 3^4:i^Bl> ^m^?rmbX^m^n^M2 S 

i04 (M{i2fflii<o^Ji7c^) e:^s«3t«:a:^*i->^tcJS-r-5o coid^i^:^^ 

^ ^KS^PDmbf^S-^^tL-S^'; lf>M«jt^ t:i>*t3N-(w{±, -(tfetrF e 2 S i 04 
Fayalite) . Mn 2 S i O 4 (^£t»^Tephroite) > N i 2 S i 04 (ifci^^SLiebenbergi 
te) ^ C o 2 S i 0 4#;*«*^o 
[0 0 4 7] 

±mmm^^Mxm^fix\^>:h 2m<7>^m7tmii^Kimmx^:h^^wii^j: < . (m, 

M' ) 2 S i O 4 (DW-. m^li: (F e , Mg) 2 S i O 4 (ittJ^^Olivine) , (C a, 
Mg) 2Si04 (i£t?i&Monticellite) . (Fe,Mn)2Si04 (i£%^Knebel it 
e)> (Ca,Mn)2Si04 (»SGlaucochroite) , (Ca, Fe) 2Si04 { 
ifctfiSKirschsteinite) ^(DUm>^^i-^o :i<r> 2m<0^m%^(0U^lt (M, M' ) 
2Xt\^^dmx^-^MX0iz, MtW «-fL*>l : 10jt=Sri:&fc{±K?>r. ffiit 

[0 0 4 81 

itL/b<^M2 S i 042b*V>(i (M, M' ) 2 S i O 4 xm^fi'^MP^iZo\,^xm&}^ 
[0 0 4 9] 
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9/ 





C"c] 


MgzS 1 O4 


18 9 0 


F eaS i O4 


1 2 0 5 


M n 2 S i O4 


13 4 5 


N i 2S i O4 


15 4 5 


C 0 2S i O4 


14 2 0 


(F e, Mg) 2S i O4 


120 5-- 1890 


(C a. Mg) 28104 


14 3 O'-' 1 4 9 0 


(Fe. Mn) 2S1O4 


^ tT ^ HOC 

1 20o~i ZoO 


(M g. Mn) 2^104 


1 3 4 5-- 1 8 9 0 


(Mg, N i ) 2S i O4 


1 630~1 890 


C a M n S i O4 


13 5 5 


C a F e S i O4 


12 3 0 



[0 0 5 0] 

^l&V^Fe 2Si04.Mn2Si04, (Fe, Mn) 2Si04>CaMnSi04 

, C 2lF e S i O Hi. mh-i^iz^mWX^^o L-^^L^j:-^^hmx.i£ {F e, Mg) 2S 
i O 4 (Dm^X-^^>^ X 9 l^it^OM g 2 S i O 4 i:1g:ll},^.<0 F e 2 S i 0 4 
it^^^^iiizX^O. ^<D^m<omAi:i>ofz (F e, Mg) 2 S i 0 4 ^i^l^^ ^ t-^m 
mx^^o ^Lr^<om.^^F e tMg(Ditmxmnxb^^tiim7(DF e O-MgO 
-S i 0 2^^^.ia5&^ib^^^tt^o t^&oT. F e i:Mg(^Jir'^i^J.^'e^> (M, M' ) 2 
S i04^Mi:M' (D%m<om.^^t>^^j: hXfl,Z^(DitmKX ^mM<omM.'^ 'h -ofz^n 

[0 0 5 11 

-e-Cl-e. ^^Mg 2Si04.Ni2Si04.Co2Si04. (Ca,Mg)2 
Si04, (Mg, Co)2Si04. (Mg, Ni)2Si04. (Ni,Co)2S 

1 o 4-em$a^M%i'ov^T. ^mf&7tm<7)mt<^^i^'^m^ittfj:;hx')\znmL 

, .-K-;i'5;i/^fflv^T@*am'^Ly^^fl^. ^jl^^-^Tl 2 0 0 'Cr-'fSM-r* C i: t:: J: i). -IE 
m^^V^MLtio '?:fLh<OiKi^m'S:nMX^m^izxm^Ltit S i02^O*R 
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